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1.0 SCOPE 


This document describes the features, functionality and 
specification of SC2111E, the DISK/TAPE controlter. 


=.@ GENERAL DESCRIPTION 


SCS111E is a high performance, microprocessor—-based, 
Single board controller capable of controlling a maximum 
of four &5§ 1/4 " nard disk drives and an ARCHIVE’S SIDEWINDER 
cartridge tape drive, either IB2OB or SO45B. 


The controller board is designed to be Sasity integrated 
into the system. It aiso Significantly reduces the traditional 
interaction with the system CPU for controller operations and 


automatictality hand!e®s the disk and tape media defects. 
SC2111E is the Extended Series, whith is SauiPpPed with 


define disk Parameters command to allow the controller interfacing 
to all STS@G& interface compatible disk drives. 


2.1 PRODUCT FAMILY 


SCSL11iE conmtroitier can interface to a variety of disk and 
tape drives. _f 


i : : Archive’s t 


' PRODUCT ! Up to 4 disk drives! Sidewinder ! 

! ' from the group '9@20B or SB45B ! 

i i] i] J 
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Device Capacity 


Disk drive sroup: 


Seagate STSOE 6.35 Mbytes 135 CY is 4 tracks/cyl. 
Seagate ST41iz2 12.76 Mbytes 3@6 cyt. 4 tracks/cyl. 


Alt drives of STS@E 


Tape drive & 
SO=Z0B or Cipher Quarterback 20 Mbytes 450 Ft. 4 tracks 
3Q045B 45 Mbytes 450 Ft. 9 tracks 
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DATA FORMAT 
&1 Sector format on the disk 


€&.2 Tape data block format 


ERROR CODES 


MICRODIAGNOSTIC CAPABILITY 


TAPE RELATED OPERATIONAL DESCRIPTION 

11.1 Tape command execution 

11.2 Appandings data blocks on the existing cartridge 
11.2 Tape error reporting 


11.4 Other user’s concerns in tape operations 


USER’S GUIDE FOR REQUIRED JUMPERS AND SWITCH SETTINGS 
12.1 Jumpers and switching settings on the disk drive 
iZ.2 Termination on the tast disk drive 
12.35 Jumpers and switching settings on the tape drive 
12.4 Jumpers and switching settings on the contro! ter 
12.5 Disk Parameters defined by the user 


2.6 Tape parameters defined by the user 
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TAPE READ-WHILE-WRITE ERROR CORRECTION 
The controller performs a read-while-write on tape during 
backuUP Operation and will rewrite any blocks in error. 


TAPE READ RETRY CAPABILITY ON RESTORE 
The controller automatically performs read retries on any 
data block im @rror during restore operation. 


MAXIMUM UTILIZATION OF TAPE CAPACITY 

It allows users to append more files on the remaining 
POYtTiON Of the cartridge after Power-down, removal of 
cartridg®, or other interruptions causing misalignment of 
the read head in the tape drive. Therefore utilization of 
a whole cartridge® is warranted. 


RETRY CAPABILITY ON DISK OPERATIONS 
Automatic retries are built im the controller in 
the event of Seek, read or write errors encountered. 


INTEGRAL TAPE DATA SEPARATOR 
Bri board data separator circuitry for the streaming tape data. 


STATISTICAL COUNTER FOR TAPE ERROR 
A twoe-byte statistical! counter for tape rewrite or re-read 
errors iS maintained in the controller. These information allows 


the system to monitor any degradation in tape quality of the 
Zartridgse and the tape drive. 


DIRECT TAPE READ ACCESS 
The controller provides direct read access to the tape 
by the host without going through the disk drive. 


NON-STOP STREAMING 
The controller is designed to handle non-stop tape streaming 
operation at 9@ IPS under nominal conditions. 


DATA ERROR DETECTED AND CORRECTED 

During disk data transfer, the controller with on board ECC 
circuitry can detect 11 bit burst error and correct G4 bit 
error burst. 


BAD TRACK HANDLING 

Bad tracks on diSk may be assigned to have alternate tracks 
So that hard defects are masked off from the system. The 
controller wilt perform the automatic seek to alternate 
tracks on encountering any defective tracks. 


LOGICAL ADDRESSING TO DISK DATA 

The sectors on the diSk are addressed logically using 
logical address bytes instead of cylinder: head and sector 
Physical locations. 


LOGICAL UNIT NUMBER 
All disk drives are accessed by logical unit number 
independent Of the Physical POYrt connections. 
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OVERLAPPED SEEK 

In multiple drives environment, the host can issue seek to 
next drive without waiting for the current drive to complete 
its seek operation. 


IMPLIED DISK POSITIONING DURING DATA TRANSFER COMMAND 

For data transfer commands requiring new positioning on the 
drive, seek, head select and track verification are 
performed automatically by the controller. 


AUTOMATIC HEAD AND CYLINDER SWITCHING 

For data transfer commands involving multiple sectors 
across track or cylinder boundaries, the controller auto- 
matically Switches to the next head or seeks to the next cylinder 
respectively. The new track iS also verified to have the Dy rect 
cylinder and head bytes in the ID field. 


MULTIPLE SECTORS BUFFER 
On board sector buffer is used to prevent data overrun 
during disk/host, disk/tare or host/tape data transfers. 


FAST COPY COMMAND 
Fast disk copy iS implemented by concurrent multiple sector 
transfer between source and destination devices. 


DEFINE DISK PARAMETERS 


Definable disk Parameter al lows the controller to interface 
with all present and future interface camPatible disk 
drives. 


DISK CAPACITY INQUIRY 
The host can send disk capacity inquiry command to find out 
the maximum logical address of the specified disk drive. 


SEEK PROGRESS INQUIRY 

The host can inquire about the completion of the Previous 
seek command. ThiS iS Specially useful in overlapped seek 
operation. 
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COMMAND DESCRIPTION 


The 


initiates 
descriptor block (CDB) to the controller. 


the passing a command 


The first byte of 


commands by 


the block contains the class and op code of the command. 


Depending on this byte, 
Pret the following bytes as 
Address, 

constant, 


The following 


CLASS 


SSsessessgsssssggsgsgesssssss 


en 


annmn 


the controller 


iogical 


will further 
unit number: 


inter— 
logical 


NUMber wt bIOctKS tO be transferred, interleave 
control flag and eter. 
iS the command summary: 
OPCODE COMMAND 
4} "4) Test drive ready 
Qi Recalibrate 
Oz Request syndrome 
Oz Request sense 
4 Format the drive 
@5 Check track format 
GE, Format a track 
Q7 Reserved 
OS Read blocks 
@9 Reserved 
BA Write blocks 
@B Seek 
GC Select tape track 
@D Reserved 
BE Format bad track with alternate address 
QF Eras] the cartridge. 
12 Request Statistic 
bi Position to end of File 
te Disk capacity inquiry 
iS Controller type inquiry 
14 Seek progress inquiry 
5 Bry Maximum tape track inquiry 
@@ #22 Copy from disk to disk 
Qi #2/ Restore 
@2 422 Backup 
Z 22 Read file from tape to host 
Q@4 #¢2% Read tape file header 


Reserved 
Reserved 
Define tape drive type 
Define disk Parameters 


4.1.2 


COMMAND DESCRIPTOR BLOCK DEFINITION: 


The host passes commands to the controller through command 
descriptor block (CDB), which consists of either six bytes 
or twelve bytes depending on the command class. 

The first byte of the block always denotes a class code 
arid an operation code. 


Because of variation of formats in commands, refer to 
Section 4.2 for each command’s CDB format. 


LOGICAL ADDRESS COMPUTATION 


The Physical address to iogical address conversion is as 
followings 


LOGICAL ADR = «CYL * HDCYL + HEAD) * SECTRK + SECT 
where: CYL = cylinder address 
HEAD = head address 
SECT = sector address 
HDCYL = number of heads per cylinder 
SECTRK = number of sectors per track 


Bit O@ of Iogical adr byte %4) the least significant bit 
Bit 4 of logical adr byte = the most sisnificant bit 


BLOCK SIZE 
Data transferred by the controller are in biocks. 
1 bIoOcK 


1 sector 
i disk track 
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bytes 
block 
we sectors 
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COMMAND DESCRIPTOR BLOCK FORMAT 
Ciass 8 
opcode 88 Test drive ready - Selects drive and tests if 
it is ready. 
CDB 
' & 8 «£ So 4 
ah ee ee ee 
i 2s ee se ce 
i * te a oe he 
ie 22 © * & s+ 
ee ee ee ee ae ae 
ey ee er a er rae ae 
opcode O81 Recalibrate - Positions the head to track @ and 
resets error status on the drive. 
CDB 
C £08 2-8 3: i. 
nen e824 6 oe ws 


| < “LUM 2 Q @ Q 4) @ 

ae oe oe ne a oe oe 
a a ae Ae te a ae oe 
i ee ege se = ee 
5s @ ®@ 200 800. 


opcode Oz Request syndrome sense bytes — The controller 
sends the bit offset position and syndrome 
response upon system request for data field 
error correction. 


Sa ere mes Ee eS SS SS See 


1 { LUN ? 4) @ "4 @ @ 

 @ won tee ee 
eee eae 8. 
ae as ore ee ee et 
ee a ae ae oe re 


> Syndrome Sense bytes definition 


a ow ew er as ee eS 8 ee 


byte @ M.S. bit offset 
1 i b.. 8S. 64% ! ‘ Syndrome bits 
! offset : ! 


Note: If the 4 Syndrome bits returned are all 
zeros, it means the error occurred in 
ECC bytes of the data field and no 
correction is needed. 


opcode 


Oz 


CDB 


i] 
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Request sense bytes - This command must be 
issued immediately after error detected 

€ The host detects error by checking the 
somMPIsSite error bit of coOmPletion status 
byte >. 

The 4&4 bytes response further explains the 
type of error. 


@ @ @ Q Q ] @ 
@ 2 8 @ @ @ eo. 
8 © 68 2 oe 
<2  ¢ & ee 


4 Sense bytes definition after disk error - 
logical adr 211,80 only valid when bit 7 of 
byte @ is set. 


ht 


block! error ! error code 
addr ! type ' 
valid! ' 

¢ LUN > logical adr 2 


jogical adr l 


a a a 


togical adr @ 


Lik wc Ss cc at Pra Bla in 


4G Sense bytes definition after tape related error 
€ j.@. tape full and missing block errors ? 


ee ee ee ee we OO OO OOO’ OOO 


byte @ Q@ !' error type ! error code 


es ce ee ee ee ee a er“ CC _ OU 
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* = this Bi-bit counter contains the number of 
blocks that have been sucessfully 
SaVed or restored when tape full or 
missing block error was detected 


opcode O84 Format drive - Formats the whole disk. 
Refer to Track Format section in this 
document. To obtain the best performance 
of tape data transfer, the user should 
use interleave constant of OB (11 in decimal). 


CDB 
- ae oe ee 
ek, a ee © oe ee} 
Aa 2 Ss Sor 
2 es 2 oe * eo 
:s epee eee es 
eae a 
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opcode 2285 Check track format —- Checks the format on 
the track for correct ID field and 
interleave constant. 


CDB 


1 GN 2 logical adr 2 


logical adr 1 


opcode 26 Format a track —- Formats a single track. 


byte 2 @ 2 Q 74) 74) 1 i 4) 
1 € GUN: > logical adr 2 
Zz togical adr il 


a a i a as cr 


2 logical adr @ 

4 interleave constant 

5 @ Q 4) Q @ 74) @ 4) 
opcode 07 Reserved 


11 


opcode GE Read biocks - Reads the specified number of 


blocks startins from the given bogizal 
address. 
CDB 
7. * oS 2S ae 
bte® 2 @ ®@ @ 1 @ @ oO. 
1 < Wb omens 
ee ne ae eee 
Sonar 
bo. ahah number of Blocks 
Ss +m 8 82 8 8 8 @ 


* = Disable retry flag 
#4 = Disable data correction flag 


opcode 89 Reserved 
oprcade BA Write blocks -—- Writes the specified number of 
blocks starting from the given togical 
address. 
CDB 


ee ee ee ee ee 


aE 


byte @ Q @ @ @ Z @ 1 @ 


1 iN logical adr 2 

c.. | treat 
: | See 
ree number of bilccks 
: + 2 a eos 8 


* = Disable retry flag 


Note: 22 in byte 4 € number of blocks byte in 
class @ ) is equivalent to FF + 1 = 256 


— 
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opcode QB Seek - Seeks to the specified cylinder and 
immediately returns completion status before 
Seek complete. This allows overlap seeks in 
a multiple drives environment. 


CDB 
7 6 5 4 i! 2 1 @ 
byte @ Q Q @ 4) 1 Q 1 1 
1 « LUN > logical adr 2 
2 bogictal adr 1 
> logical adr @ 
4 4) @ @ @ 2 @ 74) 4) 
ba + 2 74) 74) @ @ 2 4) 
* = Disable retry flas 
opcode OC Select tape track —- Returns the tape to 
Beginning of Tape position and selects 
the starting track #. For spiit tape drive 
mode, the Starting track # is sither @, 2, 
4, or & For the whole tape drive mode, the 
Starting track # should be always @. 
CDB v 6 b= 4 3 zZ 1 @ 
byte @ 4) @ 74) 74) i 1 Q Q 
1 74) @ @ @ 74) 4) 4) 
z @ Q 4) "4) 74) @ 


W 
8 
=] 
8 
1] 


track # 


eae ae ea eee EE EE EE 


Note: Since the controller can only interface to one 
Archive tape drive, the two-bit TP LUN shoutd 
always be 02 in ait CDB’s. 
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mpcode @D 


opcode OME 


CDB 


TR Sa TR te 


Reserved 


Format bad track with alternate address — 
This command sets the M.S. bit of head byte 
in I1.D. field to indicate it iS a bad 
and writes the given alternate address ints 
the first two bytes of the data fieéid. 

This operation is done on all 


track 


sectors of the 


bad track and it is assumed at least one 
sector is good enough to hold the alternate 
address. Refer to bad track format section in 


this document. 
a: Also note this is the only command where 


address given in the CDB is in terms 
Physical address instead of logical. ** 


bad track : M.S. 
head adr . cyl. adr 
L.S. cylinder adr 

alt track ' M. Ss. 
head adr cyl. adr 
L.S. cylinder adr 
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opcode OF Erase tape -— The controltier erases the 
Whole tape and positions the tape to 
Beginnings Of Tape ¢€ BOT >) position 
When finished. 


1 4) 7) 4) 4) "4 O i) 6) 
2s a oe oy 2 ee 
‘+ bt tie © © se + 
4 CPLUN ® @ 829 @ @ 2. 
5s 09 8080 088082. 
opcode 18 Request statistic - This command is issued to 


inquire the number Of rewrite counts after 
backuP Or number of reread counts after restore. 


The controller returns 4 byte response upon this 
request. 
CDB fA & 5 4 > 2 1 @ 


1 @ @ @ 4) 4) @ @ @ 

2 28 ®@ @ @ @ e@ooe. 
5 8 8 8 e@eeoe- 
4 (PLU 2 82 2 @ @ 2@ 
5s * @ @ @ @ oe 8 


byte @ 2 @ Q @ @ @ ) @ 
1 (7PLUND @ © @ 8 @ 
5 relrite or reread count ayee 
3S yawrite or reread count tye 8 
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opcode 11 Position to End of File —- The controller 
Positions the tape to the end of the file. 


awe ew er ee ee ee we ee eww eee eee See eee eee 


1 @ @ 4) 4) @ 2 2 @ 

as ee a a ae 
: a ee oe 
4 GP LUND file 1D. numer 
; ee ee oe ee 


oe eee ee ee oe ee ee a ae a a ew ee een ee eS ee 


= Tape retension flags 
$ = Suppress BOT flag when set, avoid BOT 
positioning 
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opcode y Loe Disk Capacity inagquiry —- This command allows 
the host to inquire about the maximum togical 
address existing on the specified disk drive. 
The controller will return 4G-byte response 
to the host. 


CDB 

oe ££ « FS ee 

wee & © © 1 oe ¢ « 
1 «fF @ 6 © © a8 

oe on oe oe ae a ee 

ae oe ae OS i ee 

ie. ££ &¢ 2 ee e 

5 2 ek et oe we ek 

4 byte response 

Seg eee 

wee 8 @ @ @ © @ ao 
1  ¢ LUN > Max tosical adr 2 

2 Max. lowical ar 1 
SN iggicn koe 

Nate: Maximum logical address bytes reflects the maximum 


capacity of the drive as dictated by the max cylinder 
adr and max head adr. Therefore, the actual capacity 
would be Smaller if there are some bad tracks #xisting 
in the drive. 


opcode 13 Controtiter Type Inaviry — This command a4! lows 
the host to inauire about what Class and Type of 
this controlier and also what revision Of the 
firmware in it. 
The controlier will return 4-byte response to 
the host. 
CDB 


ee ee ee ee a ee errr I; LO 


1 4) @ @ 7) Q ,) @ 4) 

a se ot eae eS oS ae 
ee ee a ee eae 
i Se eS we ee 
i an a ee 


eee ee wr wr wwe 8 IS 8 EE OC OO 


4 byte response 


byte @ # (Other reserved bits for classes?) 
2 Controller type byte 
2 Reserved 


ee ee ee ww wr wr Oe es eee 


= Controller’s firmware revis ion 


“= A for SC21I1L11E 
controller type byte = 21 hex for SEZIIVTE 


1s 


opcode 


CDB 


byte 


un 


Nh 


G 


14 Seek progress inquiry — This command allows 
the host to inguire about the seek progress 


on the disk drive. This is useful 
determine iif the last overlapped seek 
been completed. 

The controliter will return 4-byte response 


to the host. 


") @ 4) 4) 4) 4) 4) B 

@ @ 4) 2 4) 4) 4) @ 

6) @ 4) 4) 4) 4) Q i) 

4) 4) 4) "4 4) it) 4) 4) 
byte response 


— ee ee EE Ee ee ee 


* « Reserve > 
{ “LUN > Reserve 
Reserve 
Reserve 
* = jf Set, the seek still in Progress 


= if reset, the Seek iS completed 
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opcode 15 Maximum Tape Track Inaviry - This command 
echoes back Maximum Track Address and Tape 
Drive Type to the host,» as previously defined 
by the user in’ Define Tape Drive Type ’ 


command. 
The controiler will return 4-byte response 
to the host. 
CDB 
cS er ee ee OO 
te Teo ae ok ees 
; 2s 2 * we ae ce 
2 oe be ok ee 
5s @ 00828020. 
Sa Se 
o. ae oee les, we Ne ey ae 


byte @ @ @ Y4) @ Q 74) 74) @ 
Z 2 @ 74] @ Q i") 4) @ 
Fe Maximum Tape Track Address 


Class 


opcode 


1 


6) 4) 


Commands in this class are 12-byte long 


Disk Copy —- This command copies the data blocks 
Starting 


from the specified source disk 
focation to the specified destination disk 


starting location. The number of data blocks 
transferred is specified in bytes 7-9. 


to be 


a a a a i i 


{dst. LUN) 


ooo 


number of bIlIOckS byte = 
Number of blocks byte il 


number oof blocks byte OB 


* = Disable retry flag 
** = Disable data correction flag 


ty 
rs 
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aaa 


opcode 


byte 


G1 


Restore - This command restores the tape data 
specified in tape file ID # into the Disk from 
Starting disk togical adr. The number of 
blocks to be restored is specified in bytes 

7-9. 

Bytes 5S and 6 are the block offset. This 
allows the controlier to skip a certain 

number of blocks before reading the tape. 

In other words, the user can randomiy access 

to the file. But the user should be aware 

that the maximum offset is 65,536 biocks 

where the maximum number of blocks in the 

file could be greater than this value. 


Refer to Section 11.8 for restore 
operational description. 


{disk LUND logical adr 2 


logical adr i 


a a a a a a a a ee 


{TP LUN> file I.D. number 


tape read block offset byte 1 


tape read block offset byte @ 
number of blocks byte 2 


number of blocks byte il 


number of blocks byte O 


a ce ce a ee er ee 


* = Tape retension flag 


$ = Suppress BOT flag} when set, avoid BOT 
positioning 

% = Read next N block flg3 if this is Set, 
the controtter WILL IGNORE Fite I.D. 
and block offset, assuming to read from 


the position of the current file. 
# = Disabie retry flag 


hy 
Wh) 


opcode 22 


CDB 
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Backup — This command Saves the disk data from 
the startins disk logical adr into the tape. 
These data are written onto the tape as a 
tape file and the file is aiso given the file 
ID number specified in the CDB. 

The number of blocks to be saved iS speci fied 
in bytes 7-9. 


Refer to Section 11.0 for the backup 
Operational description. 


ee are ee ree te en ee ee ee ee 


logical adr il 


{TP LUND fite I.D. number 


number of blocks byte 2 


number of blocks byte il 


number of blocks byte @ 


bh 
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opcode 


byte 


O 3 Read file from tape to host — This command 


is Similar to restore command e&x rept the 
the data read from the tape is directly 
Sent to the host instead of to the disk. 


tobe WARNING *#4% If the host transfer rate 
iS Slower than 11 msec per block, 

the user MUST NOT specify more than 14 
blocks at a time. 

Refer to section 11.0 for the operational 
description. 


ee ee ee EE 


ae ee ee EE Ee EE EE EE 


<TP LUN) file ILD. number 


tape read block offset byte i 


number Of blocks byte 2 


* = Tape retension fiag 

$ = Suppress BOT fiag? when set, avoid BOT 
Positioning 

% = Read next N block figi if this is set, 
the contro!ter WILL IGNORE Fite I.D. 
and block offset, assuming to read from 
the position of the current file. 


Note: 820000 in bytes 7,&,9 € number of blocks 
bytes in Ciass 1 )? is ILLEGAL. These three 
bytes range from @00001 to FFFFFF (16777215). 


opcode 


CDB 


be 


a 


12 
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04 Read tape file header — This command is to 
read the tape I.D. block and the first few 
data blocks of the tape files and transfer 
them to the specified disk address. 

By using this command, the user cam Quickly 
retrieve the header information on the tape. 


logical adr 1 


togical adr @ 


{TP LUND number of Files 


number oF 
Q 4) @ @ 74) blocks 


= Tape retension flag 
Suppress BOT flags when set, avoid BOT 
= Disable retry flag 


+ mw * 
i] 


number of Files = Number of File Headers to 
be read 


number oF biocks = the size of Bach File 
header. It ranges 
from 1-5, inciusive of 
File I.D. block. 


Ciass & 


opcode 80 Reserved 
opcode 1 Reserved 
opcode OF Define tape drive type — This command is 
to define the model of the tape drive and 
whether operated as a Whole Drive mode or as a 
7Spliit Drive’ mode. 
Spiit Drive is to divide the tape drive into 
portions as if there were more than one tape 
drive available to the user. 
With the Track Selection command, the user car 
then select that Particular portion to speed UP 
the access time to the tape data and consequentiy 
also expand number of files Per cartridge 
beyond 256. 
CDB 
7 & 2 4 mt 2 1 74) 
byte @ 1 1 @ 74) Q Q@ 1 @ 
Pi Q 14) 2 @ 74) Q@ @ V4) 
2 @ 74) @ @ @ @ Ya) @ 
> Maximum Tape Track Address 
4 74) Q@ @ 74) @ <TP DR TYPE> 
5 @ @ 4) @ Q @ @ ts) 
The Drive tyree Q = split into portions of 2 tracks each 
1 = split into portions of 4 tracks each 
2 = split into portions of & tracks each 
3 = split into portions of 12 tracks each 


The Maximum Tape Track Address 
configuration. 


Model in the 


( iS Pauivalent to all 9 tracks 


9045B > 


im 


is actualiy the Tape Drive 


td 
mn 


is 
1a 


aati 


For example, the user has 9045B in his system and wants to 
Split it into 4,4,1 tracks. He should issue this command 
With the following = 


Maximum Tape Track Address 
Tape Drive Type 


@S ¢ 9 track drive ) 
@1 ( 4 trackS each )D 


Shoutd the user never issue this command after Power-UP, 
the controtter WILL ASSUME maximum track address @5 

( 902@B drive ) and drive type @1 ¢ whole 4 tracks ). 

And if the user defines the maximum track address 22, 
the controtier WILL ASSUME maximum track address OF also, 
and this iS to be software compatibl= with the existing 
Products. 


When the user backups disk data onto the tape, the tape drive 
type information is also recorded in the Eth byte of ID 
block of the tape file. By using ’read tape file header’ 
command: he can retrieve this byte and determine whether 

it was Saved in the whole drive mode or SPlit drive mode at 
the time of backup. (See Section 11.1 j"7read tape file 
header’ =&xPplanation? 


opcode O23 Define disk parameters -— This command is 
an added feature in Extended Series =000 
controller. It allows the controller to 
interface to any STS@6 interface compatible 
disk drives. 
The user MUST specify disk Parameters of 


allt LUN’s in the system at the Power—uUP. 
The controlttier will not response to any 
other commands without those Parameters. 
CDB 
a & o 4 3 2 1 4) 
byte OB 1 1 74) @ 14) 74) 1 1 
1 oP “EIR Max cyl adr byte il 
2 Max cy! adr byte @ 
A Max head adr per cyl 
4 Seek step rate interval 
> @ 4) + 4) fa) @ "4) 4} 
* = Disable reduced write current/ precomp 
flag 
Max cy! address — For example, there are 3WE cylinders 


in ST41i2 but the max cyl address is 305. Therefore 
hex entries by the user should be @1i31H. 


Max head adr per cy! — There are 4 heads Per cy! in 
ST412 but the max head address is Qs. 


Seek step rate interval - This entry is used to specify 
the time interval between seek Pulses. Every count 
in this byte is equal to 15 microseconds. 


For example, ST412 is specified 20 microseconds 
between pulses in buffered seek mode and OZ should be 
entered. 

For STS@E, only Slow seek mode of S milliseconds is 


available to the user. The entry in this byte should 
then be C8H ( or 200 in decimal >). 


Disable reduced write current / precomp flags — 
For ST412, reduced write current is Not available, 
but precomp is required as specified, therefore 
this flag should be ’B” to enable Pprecomp function. 
For ST5@6, this flas Should then also be 78" for the 
reason of reduced write current requirement. 


th) 
oO 


S.@ CONNECTOR DEFINITION 


5.1 HOST INTERFACE CONNECTION 


PIN# 


Note: 


Bidirectional 
Bidirectional 
Bidirectional 
Bidirectional 
Bidirectional 
Bidirectional 
Bidirectional 
Bidirectional 
Bidirectional 


Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 


DESCRIPTION 


used 
used 
used 
used 
used 
used 
used 
used 


Busy 


Acknowledge 


Reset 
Message 
Select controiier 
Command/Data mode select 
Request 
Input/Outeut mode select 


data bus @ 
data bus 1 
data bus 2 
data bus 3 
data bus 4 
data bus 5 
data bus & 
data bus 7 
Parity bit 


All Odd PINS are Connected to ground. 


NAME DRIVEN 
BY 

DBQ- HT/CL 
DB1- HT /CL 
DB2- HT /CL 
DB3- HT /CL 
DB4— HT/CL 
DBS- HT /CL 
DBE- HT/CL 
DB7- HT /CL 
PARITY— HT/CL 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
BSY- oe 
ACK- HT 
RST- HT 
MSG- EL. 
SEL- HT 
C/D- Ch. 
REQ-— oy 
1/0- Ck 

HT = Host 

CL = Controtter 


Signals received at the host Sid Should be terminated 


negative true signals 


with 228 ohms to +5V and 2232 ohms to Grd. 


A Ein tli a FN a 


TAPE INTERFACE CONNECTION - Archive Sidewinder 


NAME DRIVEN DESCRIPTION 

GOo- Cl. Go control for capstan servo 

REV— Ck Direction control for capstan servo 

TRS- GL. Track select bit 3 

TR2- ce Track select bit = 

TRi- GL. Track select bit i 

TRO- CL Track select bit @ 

RES Gi. Reserved for cartridg® lock control 

DSs—- CL Drive 3S select control 

DS2- CL Drive 2 select control 

psi- CL Drive 1 select control 

DS@- CL Drive @ select control 

RDL- TP Read level output -— a digitized 
derivative of the analog read signal 

RDP- Te Read pulse output -— a PUuUISe Per Flux 
transition 

UTH- TP Upper tape position code 

ith BK 5 Lower tape position code 

SLD- Ee Selected response from selected drive 

CIN- TP Cartridge in place 

USF-— TP Unsafe -— cartridge safe Plug in 
“unsafe” position Ci.®. writing is 
enabled? 

TCH- Te Capstan tachometer Pulse —- each Pulse 
equals 1i2 +/- 3% mits of Tape 
movement 

WDA- es Write data signal 

WDA+ CE Inverse write data signal 

N/A Not used 

HSD- Ci. High Speed select control for model 
30208 

WEN- CL. Write enable control 

EEN-— at Erase enable control 

Note: All odd pins are signal returns, are connected to 


signal GND at the drive and should be connected to 
signa! GND at the Host. 


NT a IE Se 


DISK DRIVE INTERFACE - CABLE A CONNECTION 


SIGNAL NAME 


GND 


-REDUCED WRITE CURRENT 


GND 


RESERVED (-HEAD SELECT 2) 


GND 

-WRITE GATE 
GND 

~-SEEK COMPLETE 
GND 

-TRACK 88 
GND 

-WRITE FAULT 
GND 

-HEAD SELECT @ 
GND 

—-RESERVED 
GND 

-HEAD SELECT 1 
GND 

-INDEX 
GND 

—-READY 
GND 

-SieP 
GND 

-DRIVE SELECT 
GND 

-DRIVE SELECT 
GND 

-DRIVE SELECT 
GND 

—-DRIVE SELECT 
GND 

-DIRECTION IN 


th 


iA 


DRIVEN BY 


cu 


CL 


CL 


DIK 


DK 


DK 


CL 


CL. 


DK 


DK 


CL 


CL 


CL 


ie 


CL 


CL 


we, 


DISK DRIVE INTERFACE - CABLE B CONNECTION 


-DRIVE SELECTED 
GND 
RESERVED 
GND 
RESERVED 
GND 
RESERVED 
GND 
RESERVED 
RESERVED 
GND 
GND 
+MFM WRITE DATA 
—-MFM WRITE DATA 
GND 
GND 
+MFM READ DATA 
—-MFM READ DATA 
GND 
GND 


MECHANICAL SPECIFICATION 


Width &.25 inches 
Length 15.2 inches 


ELECTRICAL SPECIFICATION 


Voltage requirement +5VDC +/- 5% 
Current requirement +5VDC @ G.S Amps 
+5SVDC @ €.@ Amps 


ENVIRONMENTAL REQUIREMENTS 


Operating 


Temp. degree Z2/@ to 131/55 
F/C 
Relative Humidity 19% to 95% 


@ 42 degrees F 


Altitude Q@ to 18,200 Ft 
from sea level 


DK 


Ci 
Cv. 


DK 
DK 


Cnominatl? 
Cmax imum) 


Storage 
—-48/-18 to 167/75 
10% to 95% 


@ to 15,000 ft 


7.@ HOST BUS INTERFACE 


7.1 Signal Definition 


Ve kok Bidirectional signals 
DBO - DB7 Data Bus betweeen the controller and the 
host. 
ODD PARITY Asserted when number of asserted bits on DBQ-7 
is evens deasserted when number of 


asserted bits on DB@-7 is odd. 


Be Lie ee Unidirectional signals driven by controller 
L/O Input/Output. When asserted the data on 
the bus is imPut to the hosts when 


deasserted the data on the bus i5 Duteput 
by the host. 


C/D Command/Data. When asserted the data 
transmitted across the bus will be the 
command bytesi when deasserted the data 
will be the data bytes. 

BUSY When deasserted, it indicates the 
controller is ready to be selected by the 


host and it is asserted after being 
selected. 


MSG Message. When asserted, it indicates that 
the command iS completed. 


REQ Request. After all control signals been 
Set uP; RE@ in condunction with ACK are 
uSed for data and command transfer 
handshake. 


1/0 L/D MSG Control mode 

a a d ‘Get command from host 

d d d Get data from host 

1) d ad Send data to host 

a a d Send completion status byte 


to host 
Send command done message 
byte to host 


ow 
w 
w 


a = asserted 
d = deasserted 


Tiss Unidirectional Signals driven by Host 


ACK Acknowledge. This Signa! is asserted as 
a handshake response to controlier’s 
REG. 

SEL Select. The host uses this signal to 
gain controtler’sS attention at the 


beginning of command Process ind. 


RST Reset. Asserted-then-deasserted on this 
bit reinitializes the controller. 
Minimum requirement of Reset Pulse 
(duration of this assertion? is 22 
microseconds. 
7.2 Operational Description 
The following outlines the sequence of steps to issue a 


mommand to the control fers 


i> Host polis on BUSY signal until deasserted to show 
the controller is ready to accept command. 


te 
a 


Host asserts SEL and DB<x> C controtier address bit ? 
to gain the controlier’s attention and waits for the 
BUSY asserted by the controller indicating it has 
recognized the selection. 


>) Host deasserts SEL and DBx) . The controller from now 
has the control of the bus and is ready to accept 
Command from the host. 


SELECTION TIMING ILLUSTRATION 


SEL | SS ee : 


DB <x?) ' : 


BUSY pa a aa ee ee 


----)! '{-— no time limit 
---)! '{--- 68 usec 
DE«(x) = controller address bit; DBQ, 1, 2 S,; @ Sy Gi oF Wis 


Depending on the controller address ID from the diP Switch, 
the corresponding controller will response to the Selection. 


4) 


1/0 


C/D 


DB7-@ 


REQ 


ACK 


The controller then asserts C/D and deasserts I/0 
to indicates commands bytes output from the host 
the controltier. Six command bytes are requested 
and transferred over the host bus with REGQ/ACK 
handshake protocol. The controltter determines 

from the first command byte what class it belongs. 
If it is class 1, Additional six command bytes witli 
be requested and transferred. 


COMMAND TRANSFER TIMING ILLUSTRATION 


————) ! '{€-—- no time timit 
-—---) ? '<--- 58 ns max 


—--)! 00 1 t-- 


Q@ns min 


oA 


5) For commands involvins Data transfer, the controller 
deasserts C/D to indicate data mode transfer on the 
bus. I/0 is to asserted for READ command and deasserted 
for WRITE command. REG/ACK form the same handshake as 
in command transfer case. 


DATA TRANSFER TIMING ILLUSTRATION 


1/0: tor Es cette sic 
data write 4 -~-—-——-—~—.— I a a eR ga a pea eg ce Peay eiecy maser er esas Se oe angen 
(to host?) 


I/O for pe a ee at a 0S. Re Se cc a en eae ot i 
Data read g ae ees SA =n x 
Cfrom host) 


C/D $ a nee X 
ES UE a et ae ae ranean ee ee ee 
BATA WETICE: cocci oe wees Paces cece ate paepiencee ence cee aoe ene ete tee eee 
DEVeteSOG - 4S See a ee Sen en ee ees 
Gata ead qo att 2025-2. oe eee eee Mice 3 cs 2 ened X-----— 
REQ Pe les er ae ee aes =i! 
| 
si ei a cg am is Wis is Si ec se ak i ape as i in ae aes si ey 
ACK | | ---4--------------! 
—=—-—) } beach 110 ns min 
Nd 
-~——} 4 [t=——- no time timit 
| 
-—+-)'! !<--- 58 ns max 


j | 


'{--+ 9Q@2 ns min--)! 


1-702 ns max)! 


no time ijimit --)!! ! {+= 


SE 


&) 


0 


1/8 


C/D 


BUSY 


Upon completion of any command, the controller puts a 
completion status byte on the data bus, with C/D and 
I/O asserted. RE@/ACK handShake is uUSed to transfer 
this completion status byte to the host. 


Compietion status byte definition 


* = composite error bit 
** = HOSt buS Parity error bit 
tape related error fiag 


we 
i] 


Then the controller places all zero’s on the data bus 
with MSG asserted. The same REGQ/ACK handShake to 
transfer this Message byte to the host. 

Such message byte returned by the controller can be 
used to generate an interrupt to system to signify the 
completion of the command. 


COMPLETION STATUS AND MESSAGE BYTES TRANSFER 
TIMING ILLUSTRATION 


comP!. status al! @’s 


timing requirements are same as 1/0 data write case 


8) After sending Message to the host, the controller 
deasserts REG, MSG, 1/0, C/D » BUSY and 
returns to the !00P where can be again selected for 
the next command. 


§.@ DATA FORMAT 


8&1 Sector format on the disk 


The track iS typically formatted for 32 sectors per track. 
The layout for every sector is as following: 
Good track format Bytes Description 
Gap il SE * E” 
Preamb!les LS 78D’ 
ID A.M. = 
ID fietd 4 Cytinder hiy Io, head» sector 
ECC 3 ECC bytes for ID field 
Gap 2 Fi 782’ 
Gap Zz pa A "6 "od 
Data A.M. = 
Data 256 
ECC aps ECC bytes for data field 
Gap 2 2 720’ 
Gap 4 15 7 4E” 
Bad track format Bytes Description 
Gap i SE pe 3 
Preamb! 2s is 79@’ 
ID A.M. pe 
ID field 4 Cytinder his 10, head, sector 
ECE m4 ECC bytes for ID field 
Gap 2 z 780’ 
Gap 2 i2 7 88” 
Data A.M. 2 
Aiternate ID 3 Alt... cylinder hi» IO, head 
Data ye es 
ECC Ss ECC bytes for data field 
Gap 3 2 722’ 
Gap 4G iS per: 
S.2 Tape data block format 
Peretti et ee eee eae seen a AR 
'7 BYTES'MK1 ! 4 bytes ! 256 bytes '= bytes'!MK2 '7 bytes! 
1 74¢? 'byte! of tape ! of data ‘oft ECC ‘byte! oa. =: ae 


! ' ' header ’ : ! : { 


sams’ ass teach sn an ns Sts soe Sms wat ek oe ea ans a a Sa same, Sb GS fue ely ea eed melo ae ees eam, cee mee me ae SS GES SEP ES, ES 


ERROR TYPE, ERROR CODE AND LED’s DISPLAY DEFINITION 


Should any error ofcur during operations, the control ler 
Posts error type and error code in Sense byte @ and 
lights te@d’S accordingly. 


Type @ CDisk Drive) Error codes LED display 


Q no error {B@> 
1 no index Pulse detected {Q1> 
2 no SEEK COMP hSte {@2> 
= write fault {O>)> 
4 drive not ready {@4> 
5 drive not selected {@5> 
& ma track O@ detected during recal <{@E> 
a MmUItTiPl® drives selected {87) 
t=) md Sector Pulse detected {O&> 
3 Alternate to a bad disk address <@gQ> 
Tyee 1 (Controtlerd error codes LED’s display 


Q ECC error in the ID field 


1 uncorrectabl2® data error in data field 
py reserved 

a reserved 

4 record mot found. Found correct cylinder 


and head but not sector. 


he) seek error. R/W head Postioned on 4a wrong 
cylinder or wrong head Selected. 

& reserved 

4 reserved 

& correctable data e#rror in data fieid 

9 all sectors on the track are bad» no 


valid alternate track information found. 


{1@) 


«11) 


(14) 


<135) 


{1&) 


< 15) 


Type 


reserved 


reserved 


incorrect track format - incorrect cyl. adr {1C) 
incorrect track format -— incorrect head adr {1D> 
incorrect track format - incorrect sector adr (iE) 


ECC error in data field during read ID operation ¢(1F> 


= (Command? Error codes LED’ s dispiay 
invalid Command received fram the Host {20) 
iltegal disk address, beyond max address C237 


reserved 


drive type undefined {23 

4 (Tape transfer) Error codes LED’s display 
excessive rewrite/reread errors {42> 
during backuP/restore — 

tape rewrite or reread count is more 


than 2048 during operations 


tape drive is write protected {<Gi> 
tartridge® is not in {42> 
tape full - During backuP operation, {4>) 


ho more tape space on the cartridge 

While there are more disk blocks 

to be saved in the backuP Operation. 

Or during restore operation, no more tape 
space while there are more blocks to be 
restored according to the given command 
descriptor block. 


detected a missing block error during {44> 
restore operation 


detected unexpected hole — {45) 
controller detected unexpected BOT 

(beginning of tape) or EDT (end of tape? 

holes. 


reserved 


40 


eo reserved 


S number of blocks to be restored, specified in {(4&) 
the restore command, is greater than the number 
Of blocks existing in the tape file. 


9 Ffil2 mark is not found in restore operation <49) 
A Tartridge® been cthanged, repostion or erase <4A> 
first before do another backuPs or illegally 
Suppress BOT flags during tape read operations. 

EB tape drive is not ready <4B) 
iG timeout in tape read -— controller did mot <4C> 


detect valid data in tape read operations 


~ 


for more than = seconds. 


D illegal tape drive track or illegal tape {4D> 
drive type 


type & Ccontroller operationJerror cades LED’s display 
Q ToONtrol ler operation error @ {5@> 
1 controller operation error 1 or C31) 

may also caused by drive error or track 

not formatted in read/write operation. 


host bus Parity error 

not posted in sense byte | Just ted’s {61> 
displayed and Parity error bit set in 

completion status 


MICRODIAGNOSTIC CAPABILITY 


A diagnostic EPROM can be used to replace the Operational 
EPROM for Fault Isolation purpose. With this firmware, the 
uUSer can initiate diagnostic routines: by Switch settings 
to fault isolate the hardware on the controller. Any error 
from the diagnostic routine will be displayed on LED’s. 
This DPtTion is Useful in Theckins the board. 
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Tape related operational description 


This Section is devoted to help users better understand 
the tape command usase, their features, and limitations. 


Tape command =xecution 


(1) BACKUP - This contro!tter can handie the Fite Backup 
as well aS the traditional Image Backup. 


a) File backup - In file backup, the user saves only 
Part of the diSk onto the tape. He defines the 
lhogical address on the disk where the backup starts, 
the number of blocks to be saved and the file I.D. # 
associated with this file. 


Ar Erase command must be issued at the very first 
time of USING The cartridg=® for backKUP Operation. 
After an Erase pass, the controller positions the 
tape to the BOT ¢Beginnings of Tape? positon and 
it is now ready for the first file backup on the tape. 


Tre tape stops after the first file has been saved. 
If the Second backuP command is issued: the tape starts 


to mave again and the next file iS to be saved. 

The subsequent backuPS are handied similarly until the 
Whole cartridg= is filled. 

Note: The user should try to save the files all at 
Dnce betauSe any interruption, Such aS POWeSr-down of 
the controller, removal of the cartridge and others, 
between backueS may require extra procedure to 
realign the tape position. For instance, the 


controller was Powered down after the last backup, 
the user must First reposition to the end of that File 
by using *Position to End of File’ command 


[ see 11.2 of this Section J] . And then he may issue 
a file backup command for the next file. This is 
necessary because the controller fost vital information 


When Powered down. 


Should error occur at the completion, *Sense request’ 


is iSSU@d to get the error code. And if it is tape 
full error ¢ error code = 43 ), the Sense bytes 1,2,3 
contain the number of blocks that have been 


Successfully Saved onto the tape when the error was 
detected. By using these three-byte information, the 
user can easily configurate another CDB and continue 
this file backUP Onto another cartridge. 


> 
to 


To further illustrate the above, an example is given as 
FOllOWwINS: 


a backup CDB is issued - logical address 2252000 
file I.D. = @5 
number of blocks= BB2000 


At the completion of backuP and a sense request 
iS issued and 4 sense bytes returned are —- 


sense byte O = 43 
sense bytes 1,2,23 = OOIFFO 
This means tape is full and only 1FF@ blocks out of 


2000 have been transfered. 


Another backup CDB may be issued to save rest of the 
file onto another cartridge — 


logical address = @@5@000 + OBiIFFO = OGEFFA 
file I.D. = @& 
number of blocks= OB=2000 - OBO1IFFO = O8001i0 
b?) Image backup —- Since the controller treats all backup 
mperations in terms of files, the image backup is Just 


A Special case of the file backuP where the whole 

disk is saved onto the tape. The user defines the 
Starting iogictal Address eaual to O@@, an arbitrary 
file I.D.#, and the maximum number of blocks available 
om the disk. 


(2) RESTORE —- With the built-in block offset feature in this 
ZTOMMands the controller can perform the *Uniaque biwck 
restore’ in additional to the normal Fite Restore. 


a> File restore -— This command is to restore the data 
Onto the disk. The user defines the file ILD #, 
the Startins logical address and the number of 
blocks to be restored on the disk. If the number oF 
blockS tO be restored specified by the user is 
greater than the number of blocks existing in the 
tape file, the controller still restores all blocks 
in the file and flags error {(4&> at its completion. 


Upon receiving the command, the controlter first positons 
the tape to BOT. If the tape retension flags is set in the 
CDB the controller runs the tape forward pass and reverse 
Pass before positions it to BOT. 

After BOT positionins, the controller then searches the 
file » restores it onto the disk and stops the tape. 


Re SS oy es en 


Il¢# the user issues another restore command, the 
controller again positions to BOT before search and 
restore. However, he also has an option to set 
*suppress BOT’ fias to bypass BOT positioning or 
tape retension. This allows the user to quickly 

read the subsequent files following the current 
Position. 


Unique block restore — There iS also a two-byte block. 
offset defined by the user in the restore CDB. 

The controller can restore part of the file by using 

this offset to skip a certain number of blocks after file 
mark iS found € file mark is the beginning of the file >) 
and then it starts the restore operation from that 
block on. 


Should error occur in the restore operation, 7sense 
request’ is issued to get error code. If it is either 

tape full or missing block error ¢€ error code = AS or 
eS; the sense bytes 1,2,3 contain the number of 


blorks have been successfully restored onto the disk 
when the error was detected. By using these three- byte 


information, the user can easily configurate 
another restore CDB and continue this File restore from 
another cartridg2® or retry the missing biock again. 
To further illustrate the above, an Sexamele iS given ass 


followings 


A restore CDB is issued- togical address = 225000 
read block of fSet = 1882) 
number of blocks = B@B2000 

At the completion of restore and a sense request ish 

issued and 4 sense bytes returned are — 

sense byte @ = 44 


sense bytes 1,2,2 = QB1IFFO 
This means 1FFQ blocks have been restored when the 
missing block was detected. 


Another restore CDE may be issued to retry the 
operation from the missing block to the end of the file 
logical address = @@5000 + QBiFFO = OBEFFO 
read block offset= 102090 + OBiFFO = Z2FFO 
number of blocks = Q@02000 - QBiFFO = 800010 


44 


(4) 


where ist byte of I.D. biock 


Read file from tape to host — This operation is very 

much Similar to *Restore’ except blocks of data read 

from the tape are sent to the host rather than to the 
disk. 


a) Read a file from tape to host -— ALl concerns described 
im 7Restore’ of this Section are applicable here also. 
b) Read a Partial file from tape to host -— All conerns 


described in *Restore’ of this Section are applicabie 
here also. 


Read tape file header -— This operation is to read the 
tape I.D. block and the first few data biocks of 
the tape files and transfer them to the disk. 


A "Read tape file header’ command as following is 
issued & 


logical address = 825000 
number of Files = t=) 
NUMber DF blocks = 4 
suppress BOT fiag = 4) 


and assuming there are GO files in the cartridge, 
namely file #8, #1, ..... #25, #279. € the file #’s 
d> not have to be in sequence as ShOWN here 3? 


Upon the completion of this command, the disk logical 
Addresses containing: 
SQ002 contains the I.D. block of File # @ 
S@81 contains the first data block in File # @ 
2802 contains the second data block in Fite # @ 
S@OS contains the third data block in File # @ 


59824 contains the I.D. block of Fite # 1 

[@@S5 contains the first data block in File # 1 
S006 contains the second data block in File # 1 
5@O7 contains the third data block in File # 1 


5@1C contains the I.D. block of File # 7 

S@1iD contains the first data biock in File # 7 
S@1E contains the second data block in Fite ## 7 
S@iF contains the third data block in File # 7 


41%) 

File # 

Number of blocks e@xist— 

ing in this file 

@i if data was saved in 
Whole drive mode 

QQ if data was saved in 
SPlit drive mode 


2nd 
Srd:4th; Sth 


Eth 
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Then the user can again issue the second "Read tape file 
header’? command with the *Suppress BOT fiag” set. 

Upon its completion, the disk logical addresses 
containing: 


5000 contains the I.D. biock of File # & 

5001 contains the first data block in File #65 
SOO2 contains the second data block in Fite # & 
5Q0> contains the third data block in File # & 


5004 contains the 1.D. block of File # 9 

5085 contains the first data block in File # 9 
5006 contains the second data block in File #9 
SQQ@7 contains the third data block in Fils # 9 


50iC contains the I.D. block of File # 1S 

5Q1D contains the first data block in File # £15 
SQiE contains the second data block in File # £15 
S@iF contains the third data block in Fite # 15 


The example here Shows that while there is not enough 
Scatch disk area for holding all headers at one time, 
the user can utilize the *Supepress BOT fiag”’ tm read 
© headers at a time. 


There are two advantages of this ZTOmmMands. 


Firstly, the user can retrieve the first few data blocks 
of multiele files in one command. Often time, these blocks 
contain the header information OF that file. 


Second!iy, the user can read the headers of Physically 
contiguous files on the tape and use them to build a tape 
file directory. 


4E 


See We Wa Ene RENE SNe eee 


11.2 Appending data biocks on the existing cartridge —- 


This feature allowS users to continue backups on the 
remaining Portion of the cartridge tape after Power-down, 
removal of cartrids®, or other interruptions causing mis- 
alignment of the read head in the tape drive. Therefore, 
utilization of a whole cartridge is warranted. 


Assuming there is file #51, which is the last file 

in the cartridge. In order to append data blocks, the user 
issues a *Position to End of File’ command to position to 
The end of the last file on the tape. 


After receiving this command, the controller performs a 
Search on Fite 1.D. #51 and positions to the end of this 
file. At the completion of this command, it is ready to 


bactkUP mare Files on the remaining unused Portion of the tape. 


Li< Read next N blocks — 


i 


This feature allows the user to continue to réad more 
blocks from the current file. 


For @xample, assuming there is file #25 of 10 data biocks 
im the cartridge and a "Read file from tape to host” FoOmmarnd 
iS iSSued to the controllers: 

Fite iD. = *# 25 


number of blocks = & 
At the completion of this commands, the user then decided 


there are more information on this file to be read. Now he 
can issue the second "Read file from tape to host’ command 


Fite I.D. = Don’t care 
number of blocks = § 
read next N block flag = set 
The controller will ignore the file search process and 


9D ahead to read the next 5 biocks from file #25. 


Since the file mark haS been Passed after the first 
mdmmMand:, another file Search on this File would invoive 
the tedious BOT. By using this flags, the user can greatly 
reduce HiS access time to the next 5 blocks of data on 
the tape. 


The user should not confuse this fiag with Suppress 
BOT flag. Under Suppress BOT flag, though the contro! ter 


does not do BOT, it stil! performs the normal file 
search process and Of course, file mark #25 <an not be 
located. 


47 


1A NORRIE Ae 


f 
f 


11.4 Error Handling and Reporting 


Request Statistics —- The controller maintains a 11-bit 
counter( up to 2048 > to keep track of the re-write or 
re-read tries in any single backup or restore operation. 
Regardless of error or not at the completion of the 
tape-related operations, it is advisable to issue 
"Request Statistic’ to get this count, Which can be 
used to determine any degradation in the quality of 

the tape drive and tartridse. 


11.5 User’s concerns in tape operations 


(1) Tape gaps between files - the controller euts a gaP 
Dn the tape between files during backup Operations. 
Therefore increasing number of files in the cartridge 
decreases the percentage iin tape utili zation. 


C23 Interleave constant -— To accomodate efficient disk/tape 
transfer operations, the disk Should be formatted with 
an interleave constant of 11 (decimal vaitue). 

Otherwise, there will be a significant Penalty in tape 
utilization. 


Interleave constant is a number used to assign relative 
positions to 32 sectors throughout the disk track. Foor 
example, an interleave constant of 11 assigns the 
Sectors in the following sequences: 


QO, 11, 22. 1,12) BS, 2,13, 26, 3,14,25, 4,152 »5, 16, 27,6117, 26, 
7,18, 29, 8,19,38,9, 20, 31, 18, 21. 


(3) Host transfer rate - If "Read Fite from Tape to Host’ 
command iS US@ed,» the user should make sure that the host 
can maintain a data transfer rate equal to that of the 
tape (about 11.7 usec/byte). However, for the fi les of 
less than 2584 bytes (14 blocks), this concern is waived 
because of the controller’s sector buffer. 


yoke: WARNING *##% If the host transfer rate is slower 


than 11 msec per block, the user MUST NOT specify 
more than 14 blocks at a time. 


4E 
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12.0 USER’S GUIDE FOR REQUIRED JUMPERS AND SWITCH SETTINGS 


12.1 


Jumpers and switching settings on 


For Seagate STS@E & 


Drive select jumper 
Drive select Jumper 
Drive select jumper 
Drive select Jumper 
H Shunt not selected 
D shunt selected 


ST412 drives: 


DSi 
DS2 
DS= 
DS4G 


R shunt not selected 


for 
for 
for 
for 
for 
fi>r 
for 


the disk drive 


LUN #2 

LUN #1 

LUN #2 

LUN #2 

No Half Step option 
Defeat Auto Recall 

No Radiat Connection 


Termination on the tast disk drive 


Onty one drive in the system should be terminated. This 


drive should be Physically 
and terminated by the removable 
Near the cable connector. 
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located at the end of the cable 
220/330 ohm resistor pack 


12.3 


Aen ind Re SO 


JUMPERS AND SWITCH SETTINGS ON THE TAPE DRIVE 


This controlier can only interface to one Archive tape 
driver Tape LUN @ should be selected as 


pin #4 & pin #11 shunt = Tape LUN @ 


12.4 JUMPERS AND SWITCH SETTINGS ON THE CONTROLLER 
! ' 
i ai 32 gS J46 DSi »o ! 
Se SS oS a DS2 o ! 
y a DSI 2 ! 
' | 1 SW bit &7654221 DS4 o ! 
1a ee a ee DSss o ! 
ye tt JMS. sp ey a DSE o ! 
! ee, ee ee ee eee DS7 0 ! 
' 1 ' W7 DSE o ! 
! 11 ! 
! | 11 ' WE ' 
1 pores a ' 
i] — Wa 1 
t JD JA ! 
J — — — WS ‘ 
! tt | ! 
! | | Jia ! 
' ELD EL. I a -- We ! 
' a= — | i ‘ 
' | | -— Wi ! 
i i =e ee ' 
DE ' 
J@ =4 pin @. 10" spacing connector to Disk’s A cable 
J1,J2, J3, J4 20 pin @.18" spacing connectors to Disk’s B cables 
JH 52 pin @.10" spacing connector to Host cable 
aD Not connected 
JA 52 pin @.18@" spacing connector to Archive cable 
J1@ & pin AMP #1-380999-0 connector to Power cable 
where pinS connected to +5V and epin& to ground 
DS &-1 LED’s for error code, where DSE is the most 


significant bit Position. 


User should orient the board aS Shown above and 


check all Shunts are in Proper positions. 
Wi jumper left adjusted (Used in Manufacturing) 
W2 jumper right adjusted (Used in Manufacturing?) 
Wz Jumper left adjusted (Product Strap) 
WG Jumper eft adjusted (Used in Manufacturing) 
WE open 
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W7 Jumper bottom adjusted (User to disable parity) 
Jumper top adjusted (User to enable parity) 


Switch 
Keys 5,4,3,2,1 are DON’T CARE in this controlter 


Keys §&,7,6 are bits to define controliter address ID. 
For @xample, the user wants to select controlter ID as 
#4 which will response to DB4 in host selection, the 
setting is 
keys & = ON 
7 j= OFF 
& OFF 


See Section 7.2 for host selection operation. 


12.5 DISK PARAMETER DEFINED BY USER 


For Extended Series 2002 controllers: the user MUST issue 
"Define Disk Parameter’ command to the controller after 
Power-uUP to define ali LUN’s in the system. 

(See Class & command description in Section 4.23 


However, bacause the track @2@ (Clogica!t address @@0000 —- 


Q@Q@OBViF> is often time used as a boOODt area, the Tontrol ler 
Allows the user to read or write to this track without 
those Parameters defined. 


It Should also be noted that the controlter can onty 
allow up to two different disk drive types throughout 
four LUN’s in the system. LUN @ belongs to one type 

and LUN1i,2,3 belong to another type. Therefore, as the 
user issues this command to the controltier for any one 
from LUNI.2,23 group, all three of them are defined with 
the same type simultaneousty. 


TAPE PARAMETER DEFINED BY USER 


For this controller, the user MUST also issue * Define 

Tape Drive Type’ command to the controller after power- 

uP to define the Drive Mode! and Whole/Splite drive 

modes in his System. 

However, the controller ASSUMES it is 22 Mbytes drive 

and operated as whole 4-track mode if they are not defined. 


